Introduction
Sheep pox is a highly transmissible disease, caused by a large deoxyribonucleic acid (DNA) virus of the Capripoxvirus genus, one of eight genera within the Chordopoxvirinae sub-family of the Poxviridae family (8, 16, 17) . The Capripoxvirus genus currently comprises: sheep pox virus, goat pox virus, and lumpy skin disease virus, causing disease in sheep, goats and cattle, respectively. Different strains of the virus appear to have different degrees of virulence in different species (13) . The virus is transmitted by the aerosol route through close contact and mechanically by biting flies (12, 21) . In infected pens, the virus can remain viable in scabs for as long as six months, while affected sheep shed infective viral particles at every stage of the disease and even up to eight weeks after the lesions have resolved (21) .
Sheep pox is one of the major viral diseases of sheep, as it causes high morbidity and mortality, has the potential for rapid spread, may cause serious socio-economic or public health consequences, and is of major importance in the international trade of animals and animal products. Sheep represent the livelihoods of shepherds, and provide significant income from their meat, wool and skin. Sheep pox causes losses through:
-reductions in milk yield and meat production -abortions -skin damage and depreciation of wool quality -slaughter of animals in the infected flock.
The loss of export trade in live sheep and their products adds to the economic consequences of this disease (6, 9, 21) .
The incubation period for sheep pox is up to 21 days. Following contact with infected animals, incubation usually takes about 12 days, but is more rapid after intradermal inoculation by insects (12) . Although clinical signs are indicative of the disease, a laboratory confirmation is necessary. Sheep pox diagnosis is based on virological and serological methods, most of which are time-consuming and laborious. One major obstacle is cross-reaction in the agar gel immuno-precipitation test with the orf virus, a common virus of the Parapoxvirus genus (13) , which causes contagious ecthyma of sheep and goats and is widely spread in Greece and all over the world.
The tests that are internationally used for virus detection are: The use of the polymerase chain reaction (PCR) procedure for sheep pox virus identification in cell cultures, skin biopsies and cell culture supernatants infected with reference viruses is well established (10, 11, 14, 15) . This procedure has proved to be simple, rapid and provides a specific diagnosis, reliably differentiating between sheep pox and orf virus DNA in a suspicious sample (25) .
In this brief retrospective communication, the authors review the available data on morbidity and mortality rates and surveillance associated with the sheep pox outbreaks that occurred in Greece between 1987 and January 2007.
Materials and methods
Virus isolation was conducted on all skin biopsy samples collected from sheep suspected of infection with pox virus. These virus isolates were tested by:
-virus neutralisation test -direct immunofluorescent assay -agar gel immuno-precipitation test -PCR (14, 15) .
The clinical specimens were processed by grinding the skin and crusted scabs and adding Eagle' s medium with antibiotics, making up a 50% (volume/volume) solution. The suspension was frozen at -70°C and thawed three times. After centrifugation at 2,000 × gravity for 30 min, 2 ml of the supernatant was collected and stored at -70°C, until it was used to inoculate cell cultures for virus isolation or DNA extraction.
The formulae that were used to analyse the epidemiological data were: 
Results
In 1987, four outbreaks of sheep pox were recorded in the Lesvos prefecture and in August 1988, seven further outbreaks occurred in the Evros prefecture. According to the World Organisation for Animal Health (OIE), sheep pox outbreaks were also reported in neighbouring Turkey, in January and February of the same year. The disease was quickly controlled using eradication measures such as the slaughter of affected animals and vaccination of the neighbouring flocks in the protection zone. The vaccine was a live, attenuated Algerian strain of sheep pox virus, passaged in lamb testis primary and secondary cell cultures, produced in the Athens Institute of Biological Products. However, vaccination has not been used as a control measure since 1992, because of European Union (EU) controls on the presence of seropositive animals in Member Countries.
In 1994, a single sheep pox outbreak occurred in the Evros prefecture and was quickly brought under control. A year later, in 1995, a new epizootic started, spreading in mainland Greece and persisting for the following four years. At the same time, sheep pox was recorded in Bulgaria and Turkey (22) . The close proximity of infected flocks to the Evros River and Turkish border and the practice of common grazing and watering provided the opportunity and the means of spreading the disease. More specifically, the Evros River is very shallow in some parts and scabs from dead animals probably came into close contact with flocks that were watering in nearby areas. Another possible mode of spread is the employment in Greece of workers and farmers from neighbouring countries, where sheep pox outbreaks have been occurring. Between December 1998 and October 2000, no outbreaks of sheep pox were recorded in Greece; however, in November 2000, a single outbreak was found in the Evros prefecture. A provisional diagnosis was made on the basis of clinical signs and this was confirmed in the laboratory, using blood and tissue samples collected from clinically infected animals. The last outbreak in Greece was reported on Lesvos Island in January 2007.
A total of 202 outbreaks occurred in 9 of Greece' s 51 prefectures between 1987 and 2007 ( Fig. 1) and 40,519 animals were slaughtered (Table I) . Following each epizootic, and between the years 1994 and 2007, 14,752 sheep and goat sera were tested, using agar gel immuno-precipitation and virus neutralisation tests (Table I) .
Discussion
Sheep pox is considered exotic to the EU and is classified in the list of notifiable diseases (formerly List A) by the OIE. The disease is endemic in Asia and Africa (e.g. in Turkey, the Middle East, India, Kenya) (1, 3, 5, 13, 18, 19, 20, 24) . In endemic areas, the morbidity rate is 70% to 90% and the mortality rate is 5% to 10%, although it can approach 100% in imported animals (22) . Sheep pox has been absent from the countries of Central and Western Europe for many years. Since 1992 a stamping-out/non-vaccination policy has been applied to control the disease whenever there has been an outbreak in Greece. Routine control measures include the cleaning and disinfection of depopulated premises and establishment of protection and surveillance zones, with a radius of 3 km and 10 km, respectively, around the outbreak, as specified in EU Council Directive 92/119 (7). A census is taken of all susceptible animals inside these zones and a 'standstill' on animal movements, animal products and feedstuffs out of the zones is enforced for 21 days. Serological testing of animals in the protection zone is also undertaken. A serological survey is conducted on a sample of 10% of the total number of sheep and goats in the protection area and, if this survey proves negative, free movement of the animals is allowed. The available data on the number of animals in the protection zone come from the year 1996, when the greatest number of outbreaks was recorded. About 1,650 sera, from 16,220 animals of 158 flocks in the protection area, were tested. In this survey, the incidence rate ranged from 4.21 per 100,000 to 59.87 per 100,000; the mortality rate from 0 to 2.44 per 100,000; and the case fatality rate from 0% to 19.04% (Table IV, Fig. 2 ). In the single outbreak of 1994, no deaths were reported and a low incidence was seen. The high incidence rate observed in 1996 may be due to factors such as:
-efficient reporting of outbreaks -a higher number of susceptible animals -host and agent factors. In 2007, a high case fatality rate possibly indicated an infection with a highly virulent strain or hosts with low immunological status.
An increase in the number of cases is usually observed during summer until January of the following year. There are no reports of sheep pox cases during spring. The most probable reason is that dry scabs separate and fall off in the higher temperatures of the summer months. While flocks are moving, the sheep pox viral particles present in the dust can easily be carried on cars or clothes and be indirectly transmitted to distant geographical regions. Sometimes sheep pox cases are observed immediately after the end of the surveillance period, indicating slow transmission and suggesting that restrictions should be imposed for a longer duration since, in addition to economic losses, there is always the risk of a new epizootic.
To decrease the possibility of a reappearance of the disease, the following measures are recommended:
− continuous awareness of the epizootic situation in neighbouring countries − strict controls on animal movements near and across borders − restrictions on the movements of people during epizootics.
In addition, the possibility of pox virus transmission through insects other than Stomoxys should be investigated. There is a need for new vaccines which offer protection against the disease without causing diagnostic problems, as well as for the optimisation of associated serological assays which can discriminate between vaccinederived antibodies and those resulting from natural infection.
This is the first study on sheep pox in Greece during the last 20 years and an analysis of the data leads to the conclusion that sheep pox spreads to Greece from neighbouring countries, in particular, Turkey, where the disease is enzootic. 
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